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[57] ABSTRACT

A method for manufacturing such compactors in differ-
ent sizes that are meant to be used e.g. on dumping sites
for crushing refuse and for compacting the refuse layer.
The main parts of the compactors are chassis, engine
and cylinder-shaped drums. As per the method accord-
ing to the invention the compactors are essentially as-
sembled of interchangeable components and modules,
of which a varying number is used in assembling com-
pactors of different sizes. The invention also relates to
manufacturing a compactor of a compactor series by
means of the method. According to the invention the
compactor series is mainly assembled by selecting inter-
changeable drum unit components from three different
widths and by using 1, 2, 3 or 4 power transmission gear
assemblies, according to the size of the compactor,
attached to the ends of the drum unit or units.

16 Claims, 11 Drawing Sheets
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METHOD TO.MANUFACTURE COMPACTOR
- AND COMPACTOR MANUFACTURED BY THE
METHOD, AND COMPACTOR SERIES

The Invention relates to a Method to manufacture
- such compactors in different sizes that are meant to be
used e.g. on dumping sites for crushing refuse and for
compacting the base i.e. the refuse layer, or e.g. coal
fields for levelling coal stacks and for compacting the
surface layer, or for some other kind of compacting
tasks, the main parts of such compactors being chassis,
engine and drum, the preferable number of which is
two, and power transmission assembly to transmit the
rotary motion to one or more drums, and according to
which manufacturing method the compactors are
- mainly assembled of the afore mentioned and of other
prefabricated parts i.e. modules.

It a well-known fact that in the maintenance of e.g.
dumping sites the most preferable method is to use spe-
cially made compactors equipped with spiked wheels to
crush and compact the refuse as efficiently as possible.
By using these special compactors several other advan-
tages are reached compared with results achieved
through other equipment. Firstly, the dumping site is
used optimally: as the refuse is compacted into a smaller
space, the dumping site does not need to be extended
unnecessarilly. Further, by compacting the refuse the
living conditions of a vermin and noxious animals are
eliminated, the danger of fire is reduced essentially and
the need for covering material is reduced. The utility
~ life of the dumping site is extended and the moving of
- the vehicles bringing the refuse is facilitated owing to

the even, well-compacted surface of the dumping site.
~ Practice has shown that dumping sites are of different
sizes and require compactors of various sizes. This is
because the dumping sites of large cities have to be able
to take thousands of tons of refuse every day, whereas
- smaller towns only produce some tens of tons of refuse,
one hundred tons at the most. When communities
started to build controlled dumping sites, in some
countries, such as Finland, several communities jointly
built a dumping site for common use. In this way the
dumping sites could be made sufficiently large to enable
the use of special equipment. As even in these cases the
preferable distance between dumping sites is less than
30 km, smaller sites develop next to the big sites, espe-
cially in big cities.

The smaller dumping sites traditionally use appro.
100 h.p. compactors, which can handle about 20-60
tons of refuse per hour. Large dumping sites use 400 or
more h.p. compactors, whose capacity is more than 200
tons per hour. As the sizes and capacities of compactors
vary so greatly, they are built to suit the purpose, i.e.
almost each part of the compactor is dimensioned in a
different way depending on the size of the compactor.

The purpose of this Invention is to produce a new,
more efficient and favourable method of manufacturing
compactors, 2 new type of compactor manufactured
using this method and a compactor series based on the
method.

A suitable surface pressure of the drums for rolling
and compacting has been chosen as the dimensioning
unit for the new compactor. As the feet or spikes at-
tached to the surface of the drum make it difficult to
determine the surface pressure and as a cylinder-shaped
drum has only a narrow touch with an even surface, the
surface pressure has, for the sake of simplicity, been
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replaced by the ratio of the weight of the compactor to
the unit of width of the drum. With a compactor, this
dimensioning basis can be reached by dividing the
weight of the compactor by the combined width of both
the drums. Therefore, to make the weight of each com-
pactor of the compactor series per the unit of width of
the drums the same, the total rolling width of the light-
est compactor is the narrowest and the total rolling
width of the heaviest compactor is the wildest. In prac-
tice the optimum weight of the compactor per unit of
width, calculated in the above way, is 4-5 tons. Practice
has also shown that the power requirement of a com-
pactor is about 10 hp/ton, which means that a compac-
tor weighing 10 tons requires an engine of about 100
h.p. and correspondingly a compactor weighing 40 tons
requires an engine of 400 h.p. One object of this Inven-
tion i1s to manufacture a compactor within this effi-
ciency range in a new way and at a lower cost than
before. At the same time all the compactors of the series
could be dimensioned in the right way so as to make the
ratio of the engine output and the weight of the com-
pactor and the ratio between the weight and the com-
bined width of the rollers to follow the above men-
tioned dlmenswmng principles.

The above aims are reached in a new way by means
of the the method of the Invention. The characteristics
of the manufacturing method are to be found in the
attached Patent claims Nos. 1-5 and the characteristics
of the compactor manufactured in accordance with the
aforementioned method are to be found in Patent claims

-Nos. 6-16.

The Invention combines the advantages of the gen-
eral principles of module structures, e.g. the ready avail-
ability of service and spare parts, to reach optimum
dimensioning for all the compactors in the series.

The Invention 1s illustrated in the following by means
of examples, by referring to the attached drawings, in
which |

F1G. 1 shows a side view of the drum unit component
of a compactor according to the Invention.

FIG. 2 shows a frontal view of the drum unit compo-
nent of FIG. 1.

FIGS. 3-8 show a top plan view of drum unit compo-
nents of three different widths.

FIGS. 6-7 show a side view of chassis components of
two different lengths.

FIG. 8 shows a side view of the cab component and
the fuel tank attached threon.

FIG. 9 shows a diagrammatic side view of the power
transmission assembly between the engine and the gear
assembly, rotating the drum unit.

FIG. 10 shows a top plan view of the transmission
assembly of FIG. 9.

FI1G. 11 shows a side view of the dozer blade and the
attaching elements threof.

FI1G. 12 shows a top plan view of the attaching ele-
ments of the dozer blade of FIG. 11.

FIG. 13 shows a diagrammatic side view of the en-
gine of the compactor and the hydrauhc pump module
connected thereto.

FI1G. 14 corresponds to FIG. 13 and shows an engine
with four hydraulic pumps connected thereto.

FIG. 15 shows a diagrammatic side view of the trans-
mission assembly between the gear assembly module
and the drum unit component.

FI1G. 16 shows a top plan view of the gear assembly
module of FIG. 18.
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FIG. 17 shows a diagrammatic side view of the as-

sembly system of the main components of a compactor

according to the Invention.

FIG. 18 shows a diagrammatic top plan view of the
assembly system of FIG. 17.

FIGS. 19-22 show a diagrammatic top plan view of
the assembly system of a series of four compactors ac-
cording to the Invention.

FIG. 23 shows a side view of an embodiment of the
compactor according to the Invention.

- FIG. 24 shows a top plan view of the compactor of
FI1G. 23.

FIG. 25 corresponds to FIG. 23 and shows another
embodiment of the compactor.

FIG. 26 shows a top plan view of the compactor of 1
FI1G. 25.

FIG. 27 correspond to FIG. 23 and shows a third
embodiment of the compactor.

'FIG. 28 shows a top plan view of the compactor of ,

FIG. 27.

FIG. 29 corresponds to FIG. 23 and shows a fourth
embodiment of the compactor.

FIG. 30 shows a top plan view of the compactor of
FIG. 29.

FIG. 31 is a diagrammatic side view of a compactor
according to the Invention, packed in a container, one
side wall of which has been removed.

FIG. 32 shows a top plan view of the container of
FIG. 31 with the top removed.

FIG. 33 shows the container of FIG. 31 seen from the
~ right and with the end wall removed.

FIGS. 1 and 2 show a drum component 14 according
to the Invention, consisting of a horizontal drum frame
10, to the ends of which vertical end pieces 6 are at-
~ tached, as well as a drum 4, which is provided with
- spikes 23, mounted on it with bearings. It 1s possible to
connect a gear assembly module 7 above the end pieces
6, which module rotates the drum 4 (at the ends)
through e.g. a chain and sprocket. FIG. 2 shows the
gear assembly module 7 drawn with dotted lines at one
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end of the drum unit 14, but the gear assemblies can be

mounted on both ends, in which case the drum 4 1s
rotated at both ends.

FIGS. 3-5 show a top plan view of three drum units
14 of different widths. The figure shows that the drum
units 14 are of different widths, and therefore the drums
4 belonging to them are also of different widths. The
diameter of all the drums is the same and the spike rows
23 on the drums 4 are also similar in all the drums. The
widest drum naturally has more 3p1ke rows than a nar-
rower drum.

FIGS. 3, 4 and 5 show three drum units which are
dimensioned, according to the Invention, in such a way
that, by using such components, a compactor series of
four compactors of different sizes can be assembled.
The drum unit size shown in FIG. 3 has been marked
with the letter A. Its drum width is 0.9 m and the num-
ber of spike rows is five. The width of the drum in drum
unit B shown by FIG. 4is 2.3 m and the number of spike
rows is 12. In FIG. §, the width of the drum in drum
unit C 1s 3.7 m and the number of spike rows 1s 20. The
diameter of ail these drums is 1.2 m. Attaching points 24
are placed in the centre part of the drum {frame 10 1n
- each drum unit A, B and C, and thus the drum units
form interchangeable components. Thus any drum unit
component can be attached to the chassis of the com-
pactor at these attaching points, with e.g. bolts. The
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assembly system as to choosing the drum units 1s de-
scribed in more detail in FIGS. 19-22.

FIGS. 6 and 7 show a side view of two of the chassis
components 2 of the compactor. Both consist of two
similar chassis elements 25 or 26, which are connected
to each other with hinges 21. The chassis elements are
eqmpped with attaching points 22 for the drum units 14

in such a way that any of the interchangeable drum
umts A, B or C can be attached to them.

The difference in the chassis components 2 of FIGS.
6 and 7 is in their length. The chassis element 26 of FIG.
7 1s, in this example, so much longer than the chassis 25
of FIG. 6 that when using the latter elements in the
chassis component the wheel base of the compactor is
5 0.4 m longer. In other respects the chassis components
are identical. The longer chassis component shown in
FIG. 7 is used in the larger compactors of the compac-
tor series according to the Invention and respectively
the chassis component shown in FIG. 6 is used in the

0 smallest compactors. The choice of the chassis compo-

nents in connection with the assembly system of the
compactor is explained in more detail in F1GS. 19-22.

FIGS. 8-12 show components related to the manu-
facturing method according to the Invention, most of
which components are suitable for the whole compac-
tor series: interchangeable components for compactors
of various sizes, or modules used in assembly.

FIG. 8 shows a side view of the cab component 5 of
the compactor, which cab can be attached as such to all
the compactors of various sizes in the compactor series.
A fuel tank 27, which is identical in all the compactors,
is behind the cab. The fuel tank can be dimensioned so
that it contains sufficient amount of fuel for one work
shift for the largest compactor. For the smaller compac-
tors the amount of fuel would be sufficient for a longer
period, making the tank unnecessarily large. On the
other hand, there is no harm in a large fuel tank, as the
increase in the weight is insignificant.

FIG. 9 shows a side view of a part of the power
transmission assembly of the compactor. The engine 3 is
placed in a protective casing 28, which can be identical
in the whole compactor series. In practice, however,
there are two different sizes, with the smaller being used
in the two smallest compactors of the exemplary series
and the larger in the two largest compactors of the
series. A similar solution is used for the hydraulic oil
tank 29 attached to the protecting casing 28 of the en-
gine. For practical reasons two sizes are used, although
one size would be sufficient.

The power transmission assembly of FIG. 9 consists
of a hydrostatic hydraulic pump module 8 rotated by
the engine 3. From the hydraulic pump 8 the pressur-
ized hydraulic fluid is lead through a hydraulic hose 30
to hydraulic motors 9 rotating a gear assembly module
7. Between the hydraulic motor 9 and the pump 8 there
is a return hose for the hydraulic fluid. This is not,

- however, shown in the attached drawings. The hydrau-

65

lic pump 8, the hydraulic motor 9 and the gear assembly
7 togetheru form a power transmission module, through
which the rotary motion of the engine 3 is transthitted
to one end of the driving drum. The power transmission
module also includes a chain power transmission mod-
ule with a chain and sprocket, placed between the gear
assembly 7 and the drum. This is shown in more detail
in FI1G. 18.

Power transmission from the engine to a driving
drum or drums can, by means of the aforementioned
power transmission moduls, also be arranged at each
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" end of the drum or on one end of both the drums. In this
case each power transmission module requires a hy-
draulic pump 8 driven by the engine.

In the examplary compactor series described later,
the compactors of various sizes have either one, two,
three or four hydraulic pump modules and a corre-
sponding number of power transmission modules. The
hydraulic pump 8 can be connected to the engine 3
direct, if only one pump module is used, but if several
pumps are connected, a pump drive 13 can be installed
at a distance from the engine 3 by means of a connecting
piece 17. In this case the intermediate shaft 19 of the
connecting piece 17 is attached to the power output
shaft of the engine 3. The intermediate shaft, on the
other hand, rotates the pump drive 13. Through this
arrangement hydraulic pumps 8 can be connected to
both ends of the power output shafts 20 of the pump
drive 13. o

FIG. 10 shows a diagrammatic top plan view of the
power transmission assembly of FIG. 9. When the
pump drive 13 is connected with the engine 3 through
the connecting piece 17 and the intermediate shaft 19
mounted with bearings thereon, sufficient space 1s left
round the pump drive for four hydraulic pump modules
8 to be connected to it. In other words a hydraulic
pump 8 can be connected to each end of each power
output shaft 20 of the pump drive, if necessary. Four
~ pumps and four power transmission modules connected
with them are used in the largest compactor of the
exemplary series. FIG. 10 shows all the four possible
pump modules 8, but for the sake of simplicity only one
of them has the hydraulic pipe 30, hydraulic engines 9
and pump drive module 7 drawn in the figure.

FIGS. 11 and 12 show the dozer blade 31 of the com-
pactor. The blade is attached to the front drum unit of
the compactor with two arms 32 and with one or two
hydraulic cylinders 33. The width and the construction
of the dozer blade 31 varies in accordance with the
width of the drum unit. In other respects the dozer
blade can be made similar for all the various compactor
sizes of the compactor series.

FIGS. 13 and 14 show a diagrammatic top plan view
of the power transmission assembly between the hy-
draulic pump modules 8 and the engine 3. In the em-
bodiment of the figure there is only one hydraulic pump
8. In this case the pump is connected direct to the en-
gine 3, and therefore the pump 8 rotates in the same
direction as the power output shaft of the engine 3. The
rotary motion that is in the same directing as that of the
engine is marked with the letter M.

In FIG. 14 four hydraulic pump modules 8 have been
connected to the engine 3 through a pump drive 13. The
pump drive 13 is installed at a distance from the engine
by means of an intermediate shaft 19, to give space for
two hydraulic pumps 8 between the pump drive 13 and
the engine 3. In the power transmission assembly of
FI1G. 14 the centre cog-wheel 34 of the pump drive is
rotated by the power transmission shaft 19 of the engine
3 through an intermediate shaft 19. The centre cog-

wheel 34 rotates secondary cog-wheels 35 and the 60

power output shafts 20 of the pump drive attached
thereto. Hydraulic pumps 8 are attached to both ends of
each of these shafts 20. The direction of rotation for the
intermediate shaft 19 and the centre cog-wheel 14 of the
pump drive is the same as that of the power output shaft
of the engine 3, i.e. the direction of rotation of the en-
gine, whereas the direction of rotation of the secondary
cog-wheel 35 of the pump drive 13 and the shafts 20
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attached thereto is the opposite. The direction of rota-
tion of the hydraulic pumps 8 connected to the ends of
the power output shafts 20 is determined by the side of
the pump drive that they are placed on. In FIG. 14 the
hydraulic pumps 8 placed between the pump drive 13
and the engine 3 rotate in the same direction as the
engine 3, and the hydraulic pumps placed on the oppo-
site side of the pump drive rotate in the opposite direc-
tton. The rotary motion that takes place in the same
direction as that of the engine is marked with the letter
M in the figure, and the rotary motion in the opposite
direction with the letter V. The figure shows that differ-
ent assemblies require hydraulic pumps with different
directions of rotation.

FIG. 15 shows a side view of the power transmission
assembly placed at the end of the drum unit 14, which
assembly consists of a gear assembly module 7 driven by
two hydraulic motors placed on the drum frame 10. The
gear assembly 7 rotates the drum 14 at one end through
a power transmission module consisting of a chain 11
and sprockets 15 and 12. According to the Invention the
gear assembly 7 is made into such a module as can be
connected as such to the end of any drum unit 14. Cor-
respondingly, the power transmission of the end piece
of the drum frame 10 forms a chain power transmission
module that can be placed as such in any of the compac-
tors of the compactor series.

FIG. 16 shows a diagrammatic side view of the gear
assembly module. In the assembly including hydraulic
motors 9 rotate one common secondary cog-wheel 37
through cog-wheels 36. The secondary cog-wheel has
been placed on the same shaft as the sprocket 15. This
sprocket rotates the sprocket 12, which is attachedto
the drum 4, through a chain. FIG. 16 shows the gear
assembly 7 in a simplified form, as the rotary speed of
the hydraulic motor 9 is normally so fast that several
successive sprockets have to be used in the gear assem-
bly to reduce the rotary speed to make it suitable for the
drum

FIG. 17 shows a diagrammatic side view of the as-
sembly of the main parts of one embodiment of the
compactor according to the Invention. The chassis 2 of
the compactor is formed by identical chassis elements
25, which are connected to each other with hinges 21.
The compactor is steered by turning the chassis ele-
ments in relation to each other by means of hydraulic
stearing cylinders 38. Interchangeable drum units 14 of
required size are attached to the chassis 2 at attaching
points 22 that are underneath the chasses 2 as per the
assembly system described later. The attaching points
22 of all the drum units 14 are placed in the same place
in each drum and therefore any drum unit 14 can simply
be attached to the chassis 2 with e.g. boits 39.

In FIG. 17 the standard components to be installed in
all the compactors of the compactor series are: the cab
5 placed on the chassis at the front and the fuel tank 27
placed behind it. The engine 3, its protective casing 28
and the hydraulic oil tank 29 attached to it are placed at
the rear end. As the efficiency of the engine 3 and of the
power transmission assembly varies in ratio 1:4 in the
exemplary series described in more detail later, two
sizes of protective casings 28 and hydraulic o1l tanks 29

- are used in the compactor series. The assembly example

shown in FIG. 17 corresponds to the second smallest
compactor of the compactor series, and therefore the
protective casing 28 of the engine and the hydralic oil
tank 29 are of the smaller size. -
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In a way, also the dozer blade 31 attached to the front
of the compactor is a standard component. The blade

attached to the front drum unit through arms 32 and

members such as hydraulic cylinders 33. The blade is
mounted on the compactor by welding the ears 40 and
41 of the arms 32 and the hydraulic cylinders 33 to the
drum frame 10 and its end pieces 6. In practice the size
of the dozer blade 31 has to be varied in accordance
with the widih of the drum 4 so that a wide drum 4
requires a wider dozer blade 31.

FIG. 17 also shows the use of the components and the
modules of the power transmission assembly at the

assembly stage. The module is formed by a gear assem- -

bly 7, as many of which are mounted at the ends of the
drum units as are required to transmit the power of the
engine 3 to the drums 4. The gear assembly is dimen-
sioned in such a way that when the output of the engine
3 varies in the ratio 1:4 in the various compactors of the
compactor series, alternatively 1-4 gear assemblies can
be used, thus producing a series of four compactors
with four different capacities. The compactor in FIG.
- 17 has two gear assembly modules 7, of which one is
attached to the front drum unit and the other to the rear
drum unit. Each gear assembly 7 requires a separate
hydraulic pump module 8, which is connected to the
engine 3 through a power output shaft 18 and pump
drive 13. The second smallest compactor shown in this
figure is shown fully assembled in FIG. 25.

FIG. 18 shows a top plan view of the assembly dia-

gram corresponding to FIG. 17. The symmetrical chas-
sis elements 25 of the chassis 2 are connected to each
other with a hinge 21 and a steering cylinder 38. The
cab 3§, the fuel tank 27, the engine 3 and the protective
casing 28 of the engine are mounted on the chassis 2.
Identical drum unit components 14 are attached to the
chassis 2, and a dozer blade 31 is attached to the front
drum unit. The power transmission assembly consists of
two gear assembly modules 7 with their hydraulic mo-
tors 9 and two hydraulic pumps modules 8, which are
connected with the engine 3 through a power output
shaft 18 and a pump drive 13. In addition, although not
shown in this figure, there is chain transmission from
the gear assembly 7 to the sprocket at the end of the
drum 4.

FIGS. 17 and 18 also show that the compactor in the
figures can be formed by using two larger sets of mod-
ules located symmetrically in relation to the hinge 21.
This set of modules consists of a chassis element 26,
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drum unit 14 with a gear assembly 7 attached to it.

When two such sets of modules are connected to each
other by means of a hinge 21, the main parts of the
compactor are assembled. Only a dozer blade 31, cab 5
and engine 3 are then required.

FIGS. 19-22 show the assembly system of the com-
pactor series according to the Invention diagrammati-
cally. According to the system, a series of four compac-
tors of different sizes is assembled by selecting the parts
from drum units 14 of three different widths, from two
chassis components 2 of different lengths, and from the
required number of power transmission gear assembly
modules 7.

The drum unit components 14 to be used have been

described before in FIGS. 3-5 and they are marked
with the letter A, B and C according to their widths.
The chassis components 2, which have also been de-
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scribed before in FIGS. 6 and 7, come in two lengths,

the shorter being used in the two smallest compactors in
the compactor series (FIGS. 19 and 29), and and the

8

longer being used in the two largest compactors in the

compactor series (FIGS. 21 and 22) to achieve a longer

wheel base.

FIG. 19 shows the smallest compactor in the compac-
tor series. It includes a narrow front drum A and medi-
um-wide rear drum B with one power transmission gear
assembly 7 attached to one end of it. F1G. 20 shows the
second smallest compactor ofthe compactor series with
two medium wide drums B with both have one gear
assembly module 7 attached to them. FIG. 21 shows the
second largest compactor of the compactor series,
which has a medium-wide front drums B equipped with

‘one gear assembly module 7, attached to the longer

chassis component 2 and a wide rear drum C equipped
with two gear assembly modules 7. FIG. 22 shows the
largest compactor of the compactor series with two
wide drums C, with two gear assembly modules 7 each,
1.e. four gear assemblies altogether.

In the compactor series described in FIGS. 19-22 the
widths A, B and C of the drum units 14 have been se-
lected so as to produce, by combining drum units in the
way shown by the figures, a compacior series, each
compactor of which has a suitable total rolling width.
According to the Invention a series of four compactors
1s formed, in which the total rolling widths of the drums
in the compactors are related to each other principally
as small integers 1, 2, 3 and 4. In other words
(A+B):(B4+B):(B4+C)(C+C) 1:2:3:4.

In practice such an exact system cannot be reached,
as mathematically the solution of the corresponding
equation is A=0 and C=2B, which is not possible to
reach in the above mentioned way. The rolling widths
have not, however, a decisive significance. The essen-
tial point is, according to the Invention, that the relation
between the weight of the compactor and the combined
width of the drums remains the same. As the weights of
the compactors of the compactor series are mainly di-
mensioned in the ratio of 1:2:3:4, too, this dimensioning
can be adjusted in the same direction as the dimension-
ing of the drum widths. In thus way the figure 4-5
tons/m as a dimensioning basis is reached with suffi-
cient accuracy.

EXAMPLE

Practice has shown that various tasks require com-
pactors weighing 10-40 tons. If the dimensioning basis
is that 4-5 tons of the weight of the compactor falls on
one meter of the drum width and that the engine power
requirement is abouf 10 hp per ton, a series of four
compactors according to the Invention is arrived at:

Drum Widths: A=09m
B=21lm
C=37Tm
Weight
Combined Weight Drum
Drum of per Engine
Width Compactor  Width  Output
Compactor Drums m t t/m hp
I A+ B 3.2 13 4.1 100
11 B+ B 4.6 20 4.3 200
IIX B+ C 6.0 30 5.0 300
IV C+C 7.4 37 5.0 400

The table shows that the engine outputs and the weights
of the compactors are related to each other like small
integers 1:2:3:4. The combined widths of the drums
differ from these relations to a certain extent, but they



4,854,772

9

remain within permissable limits, as the relation be-
tween the weight of the compactor and the drum width
is 4-5 t/m as required by the dimensioning basis.

FIGS. 23-30 show a series of compactors of four
different sizes according to the Invention, which series
is formed as per the above mentioned dimensioning
principles and assembly system. All the compactors
have interchangeable components and modules. The
drum unit widths used in the series are marked with the
letters A, B, and C and the compactors are marked with
fisures I, II, III, and IV. FIGS. 23 and 24 show the
smallest compactor of the series (I), FIGS. 25 and 26 the
second smallest compactor (II), FIGS. 27 and 28 the
second largest compactor (III) and FIGS. 29 and 30 the
largest compactor of the series (IV).

FIGS. 23 and 24 show the smallest compactor of the
exemplary series (I), whose weight is 13 tons and engine
output 100 hp. When assembling the compactor of nar-
row drum unit A is attached to the chassis 2 at the front
and a medium-wide drum unit B is attached to the chas-
sis at the rear. The power transmission from the engine
3 to the rear drum 4 is arranged by means of a power
transmission module capable of 100 hp power transmis-
sion. The power transmission module includes a gear
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assembly module 7 dimensioned for the transmission of 25

100 hp. The gear assembly module 7 rotates the drum
through a chain power transmission system consisting
of a sprocket and a chain and attached to one end of the
drum 4. The chain power transmission module is de-
scribed in more detail in FIG. 15. The power from the
engine 3 is transmitted to the gear assembly module 7 by
- means of a hydrostatic power transmission system di-
mensioned for 100 hp power transmission. This system
consists of a hydraulic pump module 8 rotated by the
engine 3, two hydraulic motors 9 connected to the gear
assembly, and the hydraulic hoses 30 between these
components. For the sake of simplicity only one hose
connecting the pump and the motor is drawn in all the
~ figures, but naturally a hydraulic system consists of a
pressure hose and a return hose. As the compactor 1
described in FIGS. 23 and 24 only has one power trans-
mission module, it has been possible to connect its only
hydraulic pump direct to the power output shaft of the
engine 3. .

FIGS. 25 and 26 show the second smallest compactor
(IT) of the exemplary series. Its weighs 20 tons and 1ts
engine output is 200 hp. The assembly diagram of this
compactor is shown in FIGS. 17 and 18. The compactor
consists of two identical medium-wide drum units B
with an identical gear assembly module 7 attached to
both ends. As also the short chassis element 25 at the
front and at the rear of the chassis 2 are identical, it can
be said that the compactor mainly consists of two identi-
cal sets of components consisting of a chassis element
25, drum unit 14 and gear assembly 7. In addition, the
- power transmission assembly includes hydraulic motors
9 and a hydraulic pump module 8 connected to each
gear assembly 7 separately. Both the hydraulic pumps 8
are connected to the power output shaft of the engine 3
through a pump drive 13.

FIGS. 27 and 28 show the second largest compactor
(I1Y) of the series. It weighs 30 tons and its engine output
is 300 hp. The front drum unit 14 of the compactor is
- medium-wide (B) and equipped with one gear assembly
module 7. The rear drum unit is is wide (C) equipped
with two gear assembly modules 7. Consequently a
corresponding number of hydraulic pump modules 8
are required, i.e. 3, which are connected to the power
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output shaft of the engine 3 through a pump drive 13
and a connecting piece 17.

FIGS. 29 and 30 show the largest compactor (IV) of
the exemplary series. It weighs 37 tons and the engine
output is 400 hp. Both drums of the compactor are wide
(C) with a gear assembly module 7 at each end. As the
chassis elements 26 forming the front and the rear parts
of the chassis are also identical, this compactor, too, is
formed of two identical sets of components consisting
of a chassis element 26, a drum unit 14 and two sets of
gear assemblies 7. The second smallest compactor
shown in FIGS. 25 and 26 of the series (I1I) was assem-
bled in the similar way symmetrically. Each gear assem-
bly module 7 requires a hydraulic pump module 8, 1.e.
four altogether connected to the power output shaft of
the engine 3 through a pump drive 13 and a connecting
piece 17.

In the assemblies described above the compactors are
assembled from three drum units of different sizes A, B
and C, as well as of interchangeable components and
modules. Those modules of which a varying number is
incorporated in the compactor include gear assemblies 7
with their hydraulic motors 9 and hydraulic pumps 8. In
addition, it was noted that in two compactors (II and
IV) the chassis elements (25 or 26) located on the oppo-
site sides of the hinge 21, together with the drum units
and gear assemblies connected to them, are identical,
and therefore form a set of modules to be used in assem-
bling the compactor. Further, it can be noted that the
gear assemblies 7 are attached to the roller units 14 in
the following three different ways only:
drum unit A, no gear assembly
drum unit B, one gear assembly at one end
drum unit C, two gear assemblies

Therefore the drum units 14 can be pre-equipped
with the gear assemblies 7 for the assembly of the com-
pactor. Sets formed in this way can also be regarded as
modules that can be used in assembling the compactor,
the number of these sets (0, 1 or 2) depending on the size
of the compactor.

FIGS. 31-33 show a compactor (1I) in accordance
with the Invention packed in a transport container. The
figure shows how efficient the component and module
system is in transportation, as well. By dimensioning the
component as per the principles described above, the
compactor (II) can be fitted into a 6 m container. The
smallest compactor (I) also fits into this container, as the
only difference is one narrower drum unit 14. The larg-
est compactors of the series III and IV fit into a con-
tainer the length of which is slightly more. |

It is apparent to one skilled in the art that the various
embodiments of the Invention can vary within the pa-
tent claims presented below.

What is claimed is:

1. A method of providing a series of diverse sizes of
compacting vehicles for use in compacting earth, tail-
ings, and the like, each such vehicle consisting essen-
tially of four types of sub-assemblies, namely a chassis,
an engine, cylinder shaped drums, and a power trans-
mission sub-assembly for transmitting rotary motion of
the engine to one or more of the drums, wherein the size
of each vehicle is the total weight of the sub-assemblies

~ constituting the vehicle, each sub-assembly adapted for

65

modular mounting to one or more sub-assemblies of a
different type so as to form a said vehicle of the series,
wherein the method includes the steps of providing at
least two sizes of each of said drum and engine sub-
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assemblies, and providing, for each compactor vehicle
of the series, the following sub-assemblies:
an engine of a size substantially directly proportional
to the size of the vehicle,
drums, the width dimension of each said drum being
selected to that the combined widths of the drums
of the vehicle are substantially directly propor-
tional to the size of the vehicle; and

a power transmission sub-assembly comprising one or

more substantially identical power transmission
untits, wherein the number of such units is in direct
proportion to the size of the said compactor,

wherein the proportion of vehicle size to the size,
combined drum widths or number, of its engine,
drums or power transmission sub-assemblies, re-
spectively, is a constant which is substantially the
same for all different vehicles of the series, and
wherein the largest vehicle of the series weighs at
least about 1.5 times the weight of the smallest
vehicle of the series.

2. The method of claim 1, wherein a transmission unit
includes a gear assembly module for driving a drum,
such gear assembly module having means for mounting
the module on a drum frame and including an output
drive member for mating with a corresponding drive
member on the drum for driving said drum, and further
includes at least one hydraulic motor for receiving hy-
draulic fluid power from the engine and driving said
output drive member, wherein the method includes the
step of mounting between one and four identical said
gear assembly modules at ends of the drums of the vehi-
cle, said number of gear assembly modules being se-
lected in direct proportion to the size of the compactor.

3. The method of claim 2, further including the step
of providing, for each gear assembly module of a said
vehicle, a separate hydraulic pump module driven by
the engine for converting motion of the engine to fluid
power for driving each said respective gear assembly
module, and further including the step of providing a
pump drive means for interconnecting the engine with
each said separate hydraulic pump module.

4. The method of claim 3, wherein a drum sub-assem-
bly includes a drum frame, a drum of width correspond-
ing to the width of the frame, provided in different

widths as required, and an end piece, the number of

drum untts of different sizes being no greater than the
number of different size compactor vehicles of the se-
ries.

5. The method of claim 4, including the step of pro-
viding three different widths of drums, namely narrow
(A), medium-wide (B) and wide (C) and wherein the
series includes four compactors of different sizes assem-
bled using two drums each of the said three drum com-
ponent types of different sizes, selected according to the
following table

Compactor Front Drum Rear Drum
I Narrow (A) Medium-Wide (B)
II Medium-Wide  (B) Medium-Wide (B)
I Medium-Wide (B) Wide (©)
IV Wide (C) Wide (C)

6. A compactor vehicle for compacting refuse and
other compacting tasks, the essential parts of the com-
pactor being chassis, engine, cylinder-shaped drums,
and a power transmission assembly for transmitting
rotary motion of the engine to one or more drums,
wherein ‘the said essential parts of the compactor are
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provided in a plurality of different sizes or plural parts

each adapted for assembly together with other said
essential components so as to form compactors of differ-
ent sizes, the size of a said vehicle being the total weight
of the essential parts forming the vehicle, and wherein a
said compactor is assembled of said essential compo-
nents selected such that:

the size of the engine of the compactor vehicle 1s
substantially directly proportional to the size of the
vehicle;

the combined width dimensions of the drums of the
vehicle are substantially directly proportional to
the size of the vehicle; and

the power transmission assembly comprises a plural-
ity of identical power transmission units, the num-
ber of such units being selected in direct proportion
to the size of the vehicle, wherein the range of
different sizes of said essential parts is such that at
least one further vehicle of a different size may be
assembled by selecting at least some different es-
sential parts while maintaining substantially identi-
cal proportions of vehicle size to the engine size,

- combined width dimensions of the drums, and
number of power transmission units, respectively,
of said at least one further vehicle; and wherein the
range of different sizes of said essential parts is such
that two vehicles of different sizes may be assem-
bled therefrom having total weights in the ratio of
at least about 1.5:1.

7. A compactor according to claim 6 including hy-
draulic pump means connected to the engine for con-
verting rotary motion of the engine to fluid power, and
wherein a said power transmission unit includes a hy-
draulic motor, in fluid communication with the pump
means an driven thereby, and wherein the transmission
unit further includes a gear assembly attached to a drive
sprocket for driving the drum, said gear assembly being
driven by the hydraulic motor, and wherein the com-
pactor vehicle includes one said hydraulic pump for
each said gear assembly module.

8. A compactor according to claim 7, wherein the
alternative systems of power transmission between the
engine and the drums include from one to four substan-
tially identical gear assembly modules driven substan-
tially as follows:

(1) for one gear assembly module, one hydraulic pump
driven by an engine drives one gear assembly mod-
ule mounted on the drum frame, which gear assem-

-~ bly modules drives one drum at an end thereof;

(11) two gear assembly modules each is driven by a
separate hydraulic pump module driven by the
engine, wherein one said gear assembly drives a
first drum and the other drives a second drum;

(111) for three gear assembly modules each is driven by
a separate hydraulic pump module driven by the
engine, wherein one said gear assembly module
drives a first drum at one end, and the remaining
two gear assembly modules each drive a second
drum at respective opposing ends thereof;

(1v) for four gear assembly modules each is separately
driven by a hydraulic pump module driven by the
engine, wherein two gear assemblies drive a first
drum, one at each end, and the other two drive a
second drum, one at each end, whereby each drum
1s driven at both ends.
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9. A compactor according to claim 8, wherein the
engine output power is substantially proportional to the
number of transmission units. g

10. A compactor according to claim 8, further includ-
ing a pump drive means for driveably connecting a
plurality of hydraulic pumps to the engine such that two
hydraulic pump modules may connect to the pump
drive on one side thereof, and wherein the drive means
is adapted to mount with a jack shaft intermediate the
engine and the drive means, so that three or four hy-
draulic pump modules may connect to the drive means,
by connecting one or two such pump modules to the
drive on the engine side between the engine and the
pump drive, and the remaining one or two hydraulic
pumps on the opposite side of the drive in such a way
that two hydraulic pumps are located facing each other
on the opposite sides of the pump drive and connected
to opposite ends of a common power output shaft of the
pump drive means.

11. A compactor according to claim 10, wherein each
said drum sub-assembly includes a drum and a drum
frame having end pieces, each said end piece including
a freely turning bearing, said drum frames being
adapted for interchangeably mounting with other com-
pactors of the series, and said end pieces being adapted
for interchangeably mounting with drum units of differ-
ent widths, wherein a said frame i1s adapted to secure
thereon a gear assembly and drive sprocket in a position
to drive a mating sprocket mounted on a drum.

12. A compactor according to claim 11, wherein a
drum unit includes a drum, a drum frame and end
pieces, all dimensioned in such a way that the radu of all
‘the drums are substantially identical, and wherein said
compactor includes two drum units selected from one
of the combinations of three interchangeable drum units
of the three different widths narrow (A), medium-wide
(B) and wide (C), in accordance with the following
table:

Compactor Front Drum Rear Drum
I Narrow (A) Medium-Wide (B)
II Medium-Wide (B) Medium-Wide (B)
III Medium-Wide (B) Wide (C)
v Wide (&) Wide (C)

13. A compactor according to claim 12, wherein the
drum umts of the compactor are dimensioned in such a
way that the ratio between the weight of the compactor
and the combined width of both the drums is approxi-
‘mately 4-5 tons/m.
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different sizes, wherein each compactor inciudes at least
one gear assembly and a pair of drum units, a chassis and
an engine, and wherein the weight of each compactor is
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essentially the total weight of its gear assemblies, pair of
drum units, chassis and engine, characterized in that by
varying the number of the gear assemblies between 1
and 4, and by combining two drums selected from
drums of the three drum widths denoted A, B, and C for
narrow, medium and wide widths, respectively, a series

of four compactors (I, II, III and IV) is formed, and

each compactor of the series simultaneously satisfies the
constraints that the weight of a compactor, the com-
bined widths of both its drums, and its power outputs
are substantially multiples of a small integer times the
weight of a smallest compactor of the series, or its com-
bined width or power output, respectively, and wherein
the relationship of drum-widths and gear assemblies of
the series is as follows:

Total Front Drum Unit  _ Rear Drum Unit
Number Number Number
Compac-  of Gear of Gear of Gear
tor Assemblies Width Assemblies Width Assemblies
1 1 A 0 B |
I1 2 B 1 B |
I 3 B | C 2
IV 4 C 2 C 2

15. A compactor series according to claim 14,
wherein the widths of the drum units in the compactor
series are approximately A=09 m, B=2.3 m and
C=3.7 m, and wherein the following compactor series
is formed by means of the drum units:

Total Weight
Drum Drum  Engine
Width Weight Width  Output
Compactor Drums m t t/m hp
I A4+ B 3.2 13 4.1 100
I1 B+ B 4.6 20 4.3 200
111 B+ C 6.0 30 5.0 300
IV C+C 1.4 37 5.0 400

16. A compactor series according to claim 15,
wherein each compactor includes a chassis comprising
two chassis components centrally hinged together, each
said chassis component having an attaching portion at
an end thereof for interchangeably mounting to wa said
drum unit, wherein the series includes a longer and a
shorter chassis component which are otherwise substan-
tially identical, and wherein the shorter chassis compo-
nent 1s used in the two smallest compactors of the series
and the longer chassis component is used in the two
largest compactors of the series, whereby a longer
wheelbase is reached in the compactors using a wide

drum.than in the compactors using a less wide drums.
* % x &k Xk
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